Aminomalonic acid and its congeners as potential in vivo inhibitors of L-asparagine synthetase.
Aminomalonic acid is a strong in vitro inhibitor of L-asparagine synthetase from Leukemia 5178Y/AR and from mouse pancreas; the agent is formally competitive with L-aspartic acid (Ki = 0.0023 M and 0.0015 M for the tumoral and pancreatic enzymes, respectively). Since aminomalonic acid is unstable and inert in vivo as an inhibitor of L-asparagine synthetase, attempts were made to deliver it to the site of its intended action via precursors: the diamide (2-aminomalonamide), the diester (diethylaminomalonate), and the keto acid (ketomalonic acid). Each of these putative 'pro drugs' was shown to be susceptible to metabolism to aminomalonate by mammalian and bacterial enzymes, in vitro. In vivo, aminomalonamide failed to inhibit tumoral L-asparagine synthetase at any time period up to 24 h after its oral or intraperitoneal administration. The diester and keto acid were similarly inactive. However, with specialized techniques it was possible to demonstrate that the diamide significantly inhibited the amidation and/or incorporation of L-aspartic acid into the L-asparaginyl residues of protein. Chemical manipulations of aminomalonic acid aimed at introducing irreversibly reacting functions are warranted.